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Applicant's election without traverse of the species of Ad E1a promoter in the response filed August 
19, 2003 is acknowledged. Claims 6 and 13 have been withdrawn from further consideration by the 
examiner, 37 CFR 1 .142(b), as being drawn to a non-elected species 

Claims 1-5, 7-12, 14-16, to which the following grounds of rejection are applicable, are pending. 

Claim Rejections - 35 USC 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 
The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same and shall set forth the best 
mode contemplated by the inventor of carrying out his invention. 

Claims 1-2, 8, 9, 15, 16 are rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The claims encompass a genus of tissue-specific replication-conditional vectors comprising a 
heterologous E2F responsive tissue-specific transcriptional regulatory sequence operably linked to the 
coding region of a viral gene that is essential for replication of said vector. The application only provides a 
sufficient description of a tissue-specific replication conditional adenovirus vector comprising a heterologous 
E2F responsive tissue-specific transcriptional regulatory sequence operably linked to the coding region of a 
gene that is essential for replication of said vector. In order to practice the full scope of the claimed 
invention, one skilled in the art would turns for guidance from the as-filed specification for a description of 
the material(s) essential for the practice the full scope of the claimed invention, e.g., genes essential for the 
replication of its respective virus vector, and its position in the vector genome for insertion of a heterologous 
tissue-specific transcriptional regulatory sequence. However, other than detailed description of preparation 
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and making of the claimed tissue-specific replication conditional adenovirus vector, the as-filed specification 
including its incorporated references do not provide a description of the essential materiai(s) as required by 
the full scope of the presently pending claims. Thus, it is not apparent to one skilled in the art that on the 
basis of the written description of this instant application, all other vector sequences, and/or coding 
sequences essential for replication of vectors other than the adenovirus vector are readily available for the 
practice the claimed invention. Claiming all nucleic acid vectors that achieve a result without defining what 
means will do so is not in compliance with the written description requirement. Rather, it is an attempt to 
preempt the future before it has arrived. (See Fiers v. Revel, 25 USPQ2d 1601 (CA FC 1993) and Regents 
of the Univ. Calif, v. Eli Lilly & Co., 43 USPQ2d 1 398 (CA FC, 1 997)). 



Claims 1-5, 7-10, 15, 16 are rejected under 35 U.S.C. 112, first paragraph, are rejected under 35 
U.S.C. 112, first paragraph, because the specification is enabling only for claims limited to: 

A replication competent adenovirus vector comprising an E2F responsive promoter operably linked 
to an adenovirus immediate early gene; and 

A method for killing cancer cells, comprising the steps of directly injecting to cancer cells a 
replication competent adenovirus vector comprising an E2F responsive promoter operably linked to an 
adenovirus immediate early gene. 

The specification does not reasonably provide enablement for any and/or all other adenovirus 
vectors as claimed including claimed embodiments contemplating the use of tissue specific regulatory 
sequences that are not heterologous to adenovirus in the making of the claimed vectors, and/or the 
concept of adenovirus gene product(s) other than the E1a gene product, e.g. E4 gene product(s), to 
activate a second regulatory sequence located anywhere in the claimed adenovirus vectors. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 

Specifically, since the claimed invention embraced by claims 1-2, 8, 9, 15, 16 is not supported by a 
sufficient written description (for possessing of the full scope of the claims for the reasons set forth above, 
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uses 
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one Sklll edi„ th ea rt „o Ul d„o tk „o»„ h o W ,„u S ea n d m a teth e Ms copeo fth sc| alm ed i „ve„« 0 „s„ lhat « 
would operate as intended without undue experimentation. 

In addifion, ri „ apparent from the as-tiled specificafior, and the prior art cited in pages 3-6 of me as- 
filed specimen tha, i„ order ,e make and use me claimed invent when read * the context 0( „. 
as-filed specimen, an E2F response promoter mus, be operably linked to an adenovirus immediate 
early gene so as to render the replication ofthe modfled adenowus vector condi«o„ai, hereby exhM„g 
applicant's intended application o, the vector for seiecfively «, neoplastic cells w*h m. or no killing 
non neopiastic ce„s (page 6 o, me specification). I, fe no, apparent how a skilled artisan makes and 
an adenovirus vector comprising an E2F response promoter operabiy linked to any other adenovirus 
so as to achieve applicants intended appllcafcn Can fissue specific and replicafion competent adenovirus 
vector. Moreover, itisweil-established in me prior artof record, as evidenced by numerous cipherer, 
from «ieas- fl ,edspeci»ca„on,ma«as Uffl c fe „,amoun, of an adenowus early gene intended targeted for »s 
controls transanal ac^ must be generated in order to replicate me modfled adenovirus vectors 
■nside transacted neopla* cells. WWn mis context, me as-f,,ed specified and me pdo, art o, record 
only provides sufficient guidance for achieving this controllable transcriptional a*«y is teaching o, 
employing an operabie linkage of an E2F response promoter to an adenoma, immediate early 
adenovirus vector. Assuch.it is apparent on the basfe ofthe as-filed specifica«on and the pnor arte, 
record mat only me subject matter drawn to a replication competent adenovirus vector comprising an E2F 
response promoter operably linked to an adenovirus immediate eariy gene is reasonably enabling atme 
time the invention was made. 

Notwithstonding me above outstanding issues, claim ,6 h readable on an /„ „Vo method o, 
propagating any replica.cn competent, vector in cancer cells v«ou« «. or no killing o, no„-„eop,as«o 
cells ,n any cancer ce„s bearing anima, so as to produce a therapeuticaily relevant effect. The state o, 
ar, exemplified by Rusee,, (European Journa, ofCancer, Vo,. 30A, 8:1,65-1,7,, August ,994) states 
•cell-spec* ufcafion ofthe albumin (Ifcer specific, and Immunoglobulin ,B-ce„ specific, promoters 
been demonstrated *in „o„-rep„ca 6 „g adenovirus genomes bu, cel, specifier* was parfe,, lost after 



'gene in an 



rthe 
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t has 
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replication of the viral DNA", and that the stoichiometry and kinetic of gene regulation by cellular 
transcription factors must be known for engineering the promoters of replicating vectors for tissue-specific, 
transformation-dependent expression (p. 1168, column 2). In addition, Miller et al. (Human Gene Therapy, 
Vol. 8, pp. 803-815, 1997) teaches (page 807, column 1) that problems with vectors for tissue specific 
replication include: 

"Interference of vector sequences with regulatory sequences, particularly where the vector 
is derived from a virus"; 

"Interference from sequences after vector integration, i.e., positional effects"; 
"Non specific effects on host transcription". 
More specifically, Miller et al. states: 

"It was found that PKA activators such as aminophylline enhanced expression of cytokine genes 
driven by the tyrosinase promoter in melanoma but not fibroblast cell lines (Miller et al., 1 995). 
Unfortunately, this effect could not be duplicated in vivo (possibly the activity of the tyrosinase 
promoter differs between a there-dimensional tumor mass in vivo and a two-dimensional 
monolayer in vitro". 

In addition, Vile et al. (Molecular Medicine Today, Vol. 4, 2:84-92, 1998, p. 90, column 1) teach that 
"the relevant locus control regions/enhancer/silencer/promoter sequences that control expression can be 
distributed over many kbp and within chromatin domains that are difficult to reproduce within the context of 
the vector systems", and that "the combinations of these elements in certain configurations of these 
elements might be successful in the context of one vector (such as plasmid DNA), but their specificity might 
be altered or lost in a different context (such as retrovirus or adenovirus)". As to the problem of adenoviral 
leakiness, Gomez-Navarro et al. (European J. of Cancer, Vol. 35, 6:867-885, 1 999) states that "it has been 
reported that certain tumour-specific regulatory elements lose their specificity in the context of an adenoviral 
vector" (p. 878, column 2, last par.), and that "major problems remain to be solved before these 
approaches can become effective and common place strategies for cancer (p. 881 , column 1 , last par.), 
Moreover, Yanez (Gene Therapy, 5:149-159, 1998) states: 
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While Gene targeting has been achieved both in human cell lines and in nontransformed, primary 
human cells, its low efficiency has been a major limitation to its therapeutic potential. Gene therapy 
by in vivo gene targeting is therefore impractical without dramatic improvements in targeting 
efficiency. 

Thus, it is not apparent how any of the disclosed tissue-specific vectors when used in the context of 
an application of an E2F responsive promoter, let alone other unspecified E2F responsive regulatory sites, 
is distributed and/or targeted only in a desired in vivo cancer cells for replication and subsequent expression 
of a heterologous gene, thereby generating any therapeutically useful effect, particularly on the basis of 
applicant's disclosure and given the doubts expressed by the art of record. 

With regard to claims directed to tissue-specific replication-conditional adenoviral vectors (which is 
a preferred species of the claimed invention), the adenoviral genes, E1b, E2, E1A, and E4 (all essential for 
replication of adenovirus vectors) encode proteins whose functions are dissimilar with each other. Each of 
these genes or regions requires a certain level of expression to support adenoviral replication. Note also 
cited prior art of Hallenbeck (WO 96/17053) teaches that the expression levels of adenoviral genes 
essential for replication, e.g., E1 and E4, must be carefully regulated in order to averse toxicity effect of the 
adenoviral genes upon the cells or tissues transformed with adenovirus vectors. Since it is known in the art 
(Russell, Vile etal.) that tissue-specific cellular promoters activate constitutive expression of a transgene in 
a target tissue thereby leading to an uncontrollable replication of the introduced replication competent 
adenovirus vectors, it is not apparent how the expression levels of E4 gene, for example, are regulated In 
vivo from the claimed adenoviral vectors in order to avoid the toxicity to normal cells in vivo (due to leakage 
of the adenovirus replicons to nearby tissues and cells) before a therapeutically useful effect can be 
generated. There is no discussion in the specification of expression levels necessary to achieve appropriate 
expression for specific replication in a target tissue or cells in vivo so that toxicity would not occur to an in 
vivo subject before a therapeutically useful effect can be generated. 

More specifically as to claimed methods of distributing a polynucleotide in a tissue in vivo using any 
of the claimed vectors, the claims encompass gene-targeted therapy in any subject including a human and 
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implanted cells containing the claimed vector for generating a therapeutic effect. The application 
contemplates that claimed cancer gene therapy method using any known routes of administration would 
deliver and express the claimed viral vectors in any target cancer site in vivo in a sufficient amount required 
for its conditional replications so as to generate a therapeutically killing effect only in those cancer cells, 
with little or no killing of non-neoplastic cells. However, the state of the art exemplified by Anderson 
(Nature, Vol. 392, pp. 25-30, April 1 998) indicates that major considerations for any gene transfer or gene 
therapy protocol involve issues including amount of DNA constructs to be administered, what amount is 
considered to be therapeutically effective for all of the claimed nucleic acid molecules, the route and time 
course of administration, the sites of administration, successful uptake of the claimed DNA at the target site, 
expression of the DNA at the target site in amounts of effecting the claimed methods. In addrtion, Anderson 
teaches that gene therapy is a powerful new technology that still requires several years before it will make a 
noticeable impact on the treatment of disease, and that several major deficiencies still exist including poor 
delivery systems, both viral and non-viral, and poor gene expression after genes are delivered (page 30, 
column 1 , last paragraph). Anderson further teaches that the reason for the low efficiency of gene transfer 
and expression in human patients is that we still lack a basis understanding of how vectors should be 
constructed, what regulatory sequences are appropriated for which cell types (page 30, column 1 , last 
paragraph). 

More specifically as to the state of the art of cancer gene therapy, Mastrangelo et a/. (Seminars in 
Oncology, Vol. 23, No. 1:4-21, 1996) teaches: 

- "c[C]ritical to the success of gene therapy is the efficient gene transfer (transfixing) of a functional 
gene to the target cell. This has proven a major stumbling block, particularly for in vivo gene 
transfer" (page 10, column 1, first paragraph); and 

- "to date the major successes with gene therapy for cancer have been limited to in vitro systems 
where tumor cells with well defined genetic defects are easily targeted" (page 1 3, column 2, first 

paragraph). 
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Meng era/. (Gene Therapy of Cancer, Chapter I, pp. 3-20, 1999) teach that factors including 
speci«c genes used .or a treatment gene de,,e* vectors, routes o, adm— , and gene express™ 
are aiic^itor^e success o, a gene ^erapyme.tod (pages 4-S). For example, Meng efaUeachthaf* 

d,a^c k ,oade„o*uses,however, K «ha,*e y e,ic«as,onghcs, i response-, and that "aithough « 

may seem iu«vethataheigh(ened immune response ma, he good incancergene therapy,*, iess 

me expression o,the transduced gene- (p. 4, coiumn 2, las, paragraph). Meng e, a,, further teach that 
■a,*ough anima, studies have suggested low,o«» and exceiien. ehlccy. mese invests have heen 
limited by the use of immuno-deficient mice" (p. 6, column 1). 

,„ fact, Meng et a,, teach that other man Intratumor injecSon, delivery cf viraily expressed genes by 

column 1). For example, Meng et a/, state: 

-,„ intravascuia, adminfe.ra.on, Insffllaton into a peripheral vein dilutes the vehicle, so only a small 
ponson may ultmatefy reach «he tumor. Avascular admlnis^on also eli* a powerful immune 
response. Troprsm fo, organs such as me wm. for example by adenovirus, can be a disadvantage 
•rfdelrvery is Intended elsewhere o, may be advantageous if me liver rsthe target. Even with 

pressures within an expanding tumor mass." (page 6, column 1). 

While «an,en. gene express has been observed in cells in v,Vo a, the «me c, f„ing using routes 
of adm«a«onomer man intratumoral 

expression in a tumor bearing anima, is reasonably correlated to any meaningful or su*en, amounts o, 
me c,aimed*a, vectors ineideoniy target cancer cells so asto produce onlytargeted killing effects inthe 
cencer celis, parBcuiarl, given me doubts expressed in me ar, o, record. The skilled arfean men nextturns 
for evtfence from applicant 's disclosure in order to prac.ce me Calmed method, However, me as-Sled 
specie does no, provkie suffer, gukiance and,o, e„dence to overcome and,or resolve me 
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outstanding issues and barriers expressed by the art of record with respect to cancer targeted gene therapy 
of using any viral vector. As such, the specification fails to teach one of skill in the art how to overcome the 
unpredictability for vector targeting such that efficient gene transfer is achieved by any other mode of 
delivery other than intratumoral administration. 

In view of the reasons set forth above, the nature of the invention, the unpredictability of gene 
therapy, and the breadth of the claims, it is not apparent as to how one skilled in the art practices the full 
scope of the claimed invention without undue experimentation. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted on 
an application for patent by another filed in the United States before the invention by the applicant for 
patent, except that an international application filed under the treaty defined in section 351(a) shall have the 
effects for purposes of this subsection of an application filed in the United States only if the international 
application designated the United States and was published under Article 21 (2) of such treaty in the English 
language. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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This application currently names joint inventors. In considering patentability of the ciaims under 35 
U.S.C. 1 03(a), the examiner presumes that the subject matter of the various Cairns was commonly owned 
at the time any inventions covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of each Cairn that 
was not common.y owned at the time a later invention was made in order for the examiner to consider the 
applicable of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 



Claims 1-5, 7-12, 14-16, readable on a replication competent adenovirus vector comprising an E2F 
responsive promoter operably linked to an adenovirus immediate early gene; and 

A method for killing cancer cells, comprising the steps of directly injecting to cancer cells a 
replication competent adenovirus vector comprising the human E2F1 response promoter operably linked 
to an adenovirus immediate early gene, 

are rejected under 35 USC 102(e) as being anticipated by Yu (US 2001/005333352). 

Yu teaches the same throughout the reference, specifically pages 7, 9 and 1 3 and the claims. 
More specifically, pages 7,11, and 13, respectively, state: 

tmm Awmtimlv, in one cotNkHjtssbu the vxm&m 
rookie* ao wteoovW wctar to which a» **a»vu»* gene 
LwfcraMv a awe mxsmy for fsplicsiiots) is tHWertran- 
ionlkKMl eotisrol uJ » cell »aUts-«|»ciBc TRE, wtom the 
cell **MieHH»ate THE comprises is cell ^cte-a««Ur 
^lucvefe ssptdfls, TM, fa «m mk<^mm, m «wa 
*cfr*Kl THE feaa E2F1 TRE. U ^mMM^ 
1MB coicprfeeslte mqpeu* 3 aml ^ u w 

NO:2. 
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[M05] Wto a cell ssMUs-speeMk 'FRE $ss*&3 wuli mi 
^tkji0viru^ gvm that b essential lor' propagation replica tion 
eoct^SfW^ prefe^at^Jly achievable in tar&cj cell 
c&pre&jUEig mil status. i?referably, ike ge&e is aw &&dy :gta?u ? 
5Uvb as- id.A, EI B, E2, or (E3 is no*, essential for v?r^l 
*£pteitio?u) M*>r& prefe&bfy, site e&dy jgeae wtfkf ceil 
stat^TRE control is El A ando* BIB. Moro \km mm early 
gMie cup he placed *mder control of t&M ^t^tiLH-specHtc 
TOE. Exaittftie .1: pmvkles a more detailed stesedptbit of 
sue 1 1 a.w^nicis.- 



f0O£| The Mtooviral vectors may be delivered to the 
&rpt cdi m a v&rkiv of ways, htduclltig, but rol touted to, 
liposomes* general Iraisfra&smi mcllwds that arc wellkrstwn 
in the art. (such m caidhiro. phmphaic pjrccip&fctson #r dm- 
tmpomikm) r direa mpcti<m f aiki m$mwn<m& Mm\m\, The- 
means of delivery will depend m large part on: the particular 
ii^MOvirai vtclor fif&Nfeg its form) well m the type :*nd 
location of She target eelb (i .t\, whether 3 be cdfo to .in vi to 
or mi vivo)* 

Thus, the reference does teach the same and in the absence of evidence to the contrary, 
anticipates the claimed embodiments. 



Claims 1-5, 7-12, 14-16, readable on a replication competent adenovirus vector comprising an E2F 
responsive promoter operably linked to an adenovirus immediate early gene; and 

A method for killing cancer cells, comprising the steps of directly injecting to cancer cells a 
replication competent adenovirus vector comprising an E2F responsive promoter operably linked to an 
adenovirus immediate early gene, 

are ejected under 35 U.S.C. 103(a) as being unpatenble over either Hallenbeck (US Pat No. 
5,998,205) or Gregory (US 2003/0026789), taken with Fine (WO 98/13508). 

Both Hallenbeck (columns 4, 6, 10-14, particularly columns 13, and 27-28) and Gregory (pages 4, 
5 and 7) teaches a replication-competent adenovirus vectors comprising a tumor specific transcription 
regulatory sequence operably linked to at least one replication gene of the adenoviral vector, and the use of 
the vectors to kill cancer cells by contacting the cancer cells with the adenovirus vectors. Both references 
teach that tissue specific or cell specific regulatory sequences such as promoters and enhancers are 
operably linked to virus genes essential for replication functions, and that these genetic sequences are 
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specifically activated or derepressed in the target tissue, and the invention are essential directed to cancer 
gene therapy methods for tissue-specific replication using these vectors in target cancer cells. 

Hallenbeck and Gregory do not teach that the tissue or cell specific promoter is an E2F responsive 
promoter . However, at the time the invention was made, Fine teaches and discloses the advantages of 
using an E2F responsive promoter (page 9) as a tumor specific promoter so as to improve the killing of 
tumor cells using any cancer gene therapy vector available in the prior art of record (pages 3 and 4). More 
specifically, Fine teaches that a vector such as an adenoviral vector (page 12 bridging page 13) can be 
used to carry an E2F responsive promoter operably linked to a heterologous gene of interest, preferably 
encoding a negative potentiator (page 4), and that the use of such vectors result in high selectivity in vivo 
between malignant and non-malignant cells (page 4). 

It would have been obvious for one of ordinary skill in the art to employ an E2F responsive 
promoter (page 9 of Fine) as the cancer cell specific promoter in the adenoviral vector system of either 
Hallenbeck or Gregory. One of ordinary skill in the art would have been motivate to employ the E2F 
responsive promoter as the cancer cell specific promoter in the adenoviral vector system of either 
Hallenbeck or Gregory because Fine teaches and discloses the advantages of using an E2F responsive 
promoter as a tumor specific promoter so as to improve the killing of tumor cells using any cancer gene 
therapy vector available in the prior art of record, and because both Hallenbeck and Gregory teaches that if 
a target tissue is cancer cells containing target tissue, any promoter specific to the tissue or cancer cells of 
the tissue can be used in an adenoviral vector so as to control the expression of an adenovirus early gene in 
the tissue, wherein expression of the early gene as the result of the induced activity of the promoter would 
result in the killing of the cancer cells in the target tissue. 

Thus, the claimed invention as a whole was prima facie obvious. 



No claim is allowed. 



An y inquiry concerning this communication or earlier communications from the examiner should be 
directed to examiner Dave Nguyen whose telephone number is (703) 305-2024. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor 
Deborah Reynolds, may be reached at (703) 305-4051 . 
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